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	Movat-Russell Modified Pentachrome Stain


	Purpose:
	This stain demonstrates the connective tissue elements: mucin, fibrin, elastic fibers, muscle, collagen and nuclei.  It is used for demonstration of vasculopathies and pulmonary fibrosis.

	 Scope:
	All Histology Technical Staff

	Principle:
	An alcian blue solution is used to color the acid mucopolysaccharide component of ground substance blue to blue-green. (See mechanism under alcian blue staining.). The alkaline alcohol solution next employed functions to convert the alcian blue staining into insoluble monastral fast blue. This conversion is necessary because of the length of time needed to complete the procedure and because the high acid and alcohol content of the Verhoeff Hematoxylin solution used would decolorize the alcian blue stain. The Verhoeff Hematoxylin demonstrates the elastic fibers and stains the nuclei blue-black. Crosein scarlet-acid fuchsin (both components being acid dyes) stain muscle, cell cytoplasm, collagen, and reticular fibers and overlies the monastral fast blue stain of the ground substance. Differentiation with phosphototungstic acid functions to remove the crocein scarlet-acid fuchsin stain from the extracellualr connective tissue fibers (collagen and reticulum) and ground substance. When the crocein scarlet-acid fuchsin solution is removed from the ground substance, the staining with the insoluble monastral fast blue is again shown. The phosphotungstic acid solution is removed with an acetic water wash, and alcoholic Saffron, functioning as an acid dye, is then used to demonstrate collagen fibers. 



	Materials
	  Reagents:                                                                          

  Solution A:  Alcian Blue Stain Solution, 1%                          

  Solution B:  Ammonium Hydroxide, 28-30%. ACS                  
  Solution C:  Hematoxylin Stain Solution, 10% Alcoholic                        

  Solution D:  Ferric Chloride, 10% Aqueous Solution            
  Solution E:  Iodine Solution, Verhoeff                                   
  Solution F:  Ferric Chloride, 2% Aqueous Solution                                

  Solution G:  Sodium Thiosulfate, 5% Aqueous Solution                         

  Solution H:  Crocein Scarlet 7B Stain Solution                                       

  Solution I:   Acid Fuchsin Stain Solution                                               

  Solution J:  Phosphotungstic Acid, 5% Aqueous Solution                    
  Solution L:  Acetic Acid, 0.5% Aqueous Solution                                   
  Solution: Alcoholic Saffron
  Additionally needed:

  Ethyl Alcohol, Denatured ACS, 100%                                  

  Ethyl Alcohol, Denatured ACS,  95%  
  Reagent note: Saffron: 3 gms, add 50 ml abs. alcohol, shake well. Saffron will not    

  completely dissolve. Place in a plastic coplin jar and keep in a dark place.  Do Not Filter  

  Before Staining.                                

 All reagents are stored at room temperature


	 Method:
	Fixation:  10% Neutral Buffered Formalin
Technique:  Paraffin sections cut at 4 microns

Solutions:  Most solutions are manufactured by Newcomer Supply, Inc.



	Records/Forms

Documents

Required

	Histology Request form/QC 

	Quality Control:
	Connective tissue elements: muscle, elastic fiber, lung, mucin, collagen.


	Procedure:


	Step
	Action
	Related Document

	
	1
	Deparaffinize sections thoroughly with xylene and americlear, then hydrate through graded ethyl alcohols to distilled water.


	

	
	2
	Stain in Solution A, Alcian Blue Stain Solution, 1% for 20 minutes.  Reuse.
	

	
	3
	Wash in running tap water for 5 minutes.
	

	
	4
	Prepare Alkaline Alcohol Solution:

          Solution B, Ammonium Hydroxide 28-30%, ACS         5 ml

          Ethyl Alcohol, Denatured, 95%                                   45 ml


	

	
	5
	Place slides in Alkaline Alcohol Solution for 30 minutes. 
	

	
	6
	Wash in running tap water for 10 minutes followed by a distilled water rinse. (See procedure Note #1)

	

	
	7
	Prepare Working Hematoxylin Stain Solution just before use in the order given:

      Solution C, Hematoxylin Stain Solution, 10% Alcoholic            10 ml

      Ethyl alcohol, 100%                                                                   10 ml

      Solution D, Ferric Chloride, 10% Aqueous Solution                  10 ml

      Solution E, Iodine Solution, Verhoeff                                         10 ml


	

	
	8
	Stain in Working Hematoxylin Stain Solution for 2 minutes. (Dispose solution following use.)


	

	
	9
	Rinse in several changes of distilled water.

At this point proceed with differentiation one slide at a time.


	

	
	10
	Differentiate in Solution F, Ferric Chloride, 2% Aqueous until the elastic fibers contrast sharply with the background, approximately 15 dips (See Procedure Notes #2 & #3).

	

	
	11
	Rinse in distilled water.


	

	
	12
	Place slides in Solution G, Sodium Thiosulfate, 5% Aqueous Solution for 1 minute.  Reuse.

	

	
	13
	Wash in running tap water for 5 minutes, followed by a distilled water rinse.


	

	
	14
	 Crocein Scarlet-Acid Fuchsin Solution: Reuse
             Solution H, Crocein Scarlet 7B Stain Solution              40 ml

             Solution I, Acid Fuchsin Stain Solution                         10 ml


	

	
	15
	 Stain in Crocein Scarlet-Acid Fuchsin Solution for 1 minute.


	

	
	16
	 Rinse in several changes of distilled water.


	

	
	17
	 Rinse in Solution L, Acetic Acid, 0.5% Aqueous Solution for 30 seconds.   

 Reuse for step 19.

	

	
	18
	 Place slides in Solution J, Phosphotungstic Acid, 5% Aqueous Solution, 2   

 changes of 5 minutes each.


	

	
	19 
	 Rinse in Solution L, Acetic Acid, 0.5% Aqueous Solution.  Discard.


	

	
	20
	Rinse in abs. alcohol, 3 changes.


	

	
	21
	Place in alcoholic saffron for 20 min.  Do not filter before using.


	

	
	22
	Rinse in abs. alcohol then clear in americlear and xylene and coverslip.


	

	Result Reporting:
	    Nuclei and elastic fibers                 Black

    Collagen                                         Yellow

    Ground substance and mucin        Blue

    Fibrinoid, fibrin                                Intense red

    Muscle                                            Red
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	Procedure Notes:
	1.  It is very important to completely remove alkaline alcohol with running tap water. Failure to do this

     will inhibit the subsequent staining steps.

2.  It is easy to over differentiate in Ferric Chloride 2%. If the background is completely colorless, the 

     section may be over differentiated.

3.  Over differentiated sections may be restained provided they have not been treated with alcohol.
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